](THF) (Ln = Sc, 7; La, 9) have been determined by single-crystal X-ray diffraction studies. In all five complexes, the naphtholate rings twist in the same direction from the plane of the pyridine or thiophene linker, to give rise to C s -symmetric (non crystallographic) structures. Compounds 1-9 are single-site initiators for the ring-opening polymerization (ROP) of racemic lactide (rac-LA) at 20
Introduction
Phenolates (aryloxides) combined with other donor atoms (N, S, O…) are common multidentate ligands for early transition metals, 1 which have met with much success in the development of post(non)-metallocenes for polymerization catalysis. Discrete group 3-6 metal complexes bearing various bidentate, 2 tridentate, 3 and tetradentate 4 phenolate-based ligands have demonstrated high performances (i.e., catalytic activity, degree of control, stereoselectivity) in the oligomerization/polymerization of ethylene and a-olefins. 5 More recently, this class of ligands, particularly the bis(phenolate)s, has been investigated in the ring-opening polymerization (ROP) of cyclic esters, such as lactide, for the preparation of biocompatible polymers, 6 mostly in combination with group 3 (lanthanides)
7 and also to a lesser extent group 4 metals.
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Of particular interest are tridentate ligands {OZO} 2-where a rigid flat central donor of the "L"-type is flanked by two phenolate rings, because such "LX 2 "-type ligands can confer various symmetries at the metal center. For instance, bis(phenolate) ligands having a 2,6-pyridine, 2,5-furan or 2,5-thiophene linker have been shown to bind to iron(III), copper(II), aluminium(III), 9 and Ti(IV) 3f in a C 2 (rac) fashion, while they bind to zirconium(IV) 3d,e,f and boron (III) 10 in a C s (meso) or C 1 fashion. Static or dynamic control over these diverse symmetries is of great interest in polymerization catalysis, as it may eventually give rise to polymers with stereoregular microstructures.
5, 6 On this principle, we have recently prepared sterically demanding silyl ortho-substituted tridentate 2,6-bis(naphtholate)pyridine ({ONO SiR3 } 2-, SiR 3 = SiPh 3 , SiMe 2 tBu) and 2,5-bis(naphtholate)thiophene ({OSO SiPh3 } 2-) ligands and studied their corresponding group 4 metal (Ti, Zr, Hf) complexes.
Scheme 1 Examples of common geometries in {OZO
SiR3 }M complexes and corresponding dynamic processes.
solution indicated that such complexes exist as rac and meso stereoisomers that interconvert relatively easily (activation parameters: DH ‡ = 12.9(7)-13.4(8) kcal mol -1 and DS ‡ = -3(1) to -7(1) cal mol -1 K -1 ) (Scheme 1). Yet, these systems showed disappointing catalytic performance in propylene polymerization (upon activation with MAO), leading at best to atactic oligomers with poor activity.
This naphthoxy-based {OZO SiR3 } 2-ligand platform is also of potential interest to group 3 metal chemistry and related ROP catalysis of chiral (racemic) cyclic esters, for several reasons: First, such chelating ligands should accommodate metal centers with quite different ionic radii; this should allow studying in more detail the impact of the latter parameter, as well as the influence of hard (Z = N) vs. soft (Z = S) donating heteroatom and ortho-silyl groups over the polymerization course (activity, control). Such data are still necessary because no clear rationale exists yet to account for the reported behavior of group 3 metal catalysts in ROP of cyclic esters. 6 Second, yet much more challenging, if complexes with different symmetries (e.g., with a C 2 -, C ssymmetric ligand) are attainable and if a reasonably easy dynamic interconversion between such geometrically stable isomers, e.g. rac and meso occurs, original multiblock microstructures (varying by the nature or degree of tacticity) could be accessed via "oscillating" polymerization.
Accordingly, we describe herein the coordination chemistry of {OZO SiR3 } 2-ligands with group 3 metals (Ln = Sc, Y, La). The performance of the amido compounds {OZO SiR3 }-Ln[N(SiHMe 2 ) 2 ](THF) in the stereoselective ROP of racemic lactide and racemic-b-butyrolactone 13 is also reported.
Results and discussion
Preparation of scandium, yttrium and lanthanum complexes supported by tridentate bis(naphtholate)-donor ligands Scandium, yttrium and lanthanum complexes were prepared by amine elimination in reaction of the corresponding tris(dimethylsilyl)amido metal group 3 precursors and bis(naphthol)-donor pro-ligands {OZO SiR3 }H 2 11 (Scheme 2). The reactions proceeded cleanly at room temperature in benzene or toluene solutions, as evidenced by NMR monitoring. Complexes 1-5 and 7-9 were isolated in 72-96% yields as pale yellow microcrystalline powders, which are air-sensitive and readily soluble in most usual organic solvents. Complex 6 was generated in situ for further use in catalysis (vide infra), but not isolated.
A Fig. 1 and 2) . No additional resonances, in particular in the aromatic region, were observed that could account for the presence [within experimental accuracy] of a second stereoisomer. Relevant features of these VT NMR spectra include, for both compounds, one sharp singlet resonance [b] for the methyl hydrogens of the SitBuMe 2 groups in the high temperature spectra which decoalesced to give two sharp singlet resonances in the low temperature spectra. At the same time, as best seen in yttrium compound 5: the a-THF methylene hydrogens appear as a [broadened] singlet [e] in the high temperature spectrum and decoalesced in two well-resolved resonances [e/e¢] at 233 K.
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We tentatively interpret those dynamic phenomena, which are reversible upon increasing or decreasing the temperature, in relation with rotation of the coordinated THF molecule (and fluxionality within the latter cycle). Site exchange (of THF and the amide ligands, which would imply THF dissociation) seems unlikely as this would generate species in different environments that should be distinguished by 1 H NMR at low temperature, which is not the case (vide supra). 
Solid state structures of scandium, yttrium and lanthanum complexes supported by tridentate bis(naphtholate)-donor ligands
Determination of the binding modes of the bis(naphtholate)-donor ligands in these complexes is more straightforward from single-crystal X-ray diffraction studies, although these observations in the solid state may not necessarily reflect the actual geometries in solution. Crystals suitable for X-ray diffraction studies were successfully grown from concentrated benzene solution at room temperature for compounds 3-5, 7, and 9. The main crystallographic details are reported in Table 1 . The molecular structures of 4 and 7, and selected bond distances and angles for these compounds are given in Fig. 3 and 4 , respectively. Structures and geometric factors for the other compounds are quite similar and available as ESI. † All five complexes show a distorted trigonal-bipyramidal geometry at the metal center, which is five-coordinated by the {OZO SiR3 } 2-ligand, the THF molecule and the dimethylsilylamido group. Yet, b-agostic interactions between one of the Si-H of the latter amido group and the metal center are evidenced in all complexes by close M ◊ ◊ ◊ H(Si) contacts (2.818-3.129 Å ) and M ◊ ◊ ◊ Si(H) contacts (3.134-3.370 Å ) ( Table 2 ). These agostic interactions are confirmed by the observation of a more obtuse M-Si-N bond angle (102.4(5)-116.4(2)
• ). These interactions remain, however, overall weak; this is attested by the Si-NSi bond angles of 122.1(2)-130.6 (2) • that are slightly larger than the angle of 120
• for ideal sp 2 hybridization and that fall into the upper range of values reported for Si-N-Si angles (119.93-129.58
• ). Table 2 Close contacts (Å ) and angles (deg) attesting of Si-H ◊ ◊ ◊ M agostic interactions in compounds 3-5, 7 and 9 In all five complexes, the naphtholate rings twist in the same direction from the plane of the linker to give rise to C s -symmetric (non crystallographic) structures. The degree of twisting, as measured by the dihedral angle between the M-O bonds and the plane of the linker, ranges from 49 to 84
• . In some complexes, this degree of twisting may differ considerably within the two naphtholate rings. This difference in the twist angles is especially marked for the lanthanum complexes (3, 49.2 and 63.3
• ; 9, 73.3 and 84.0
• ). This might just reflect the more pronounced influence of crystal packing around a large and therefore less sterically hindered metal center. 18 For a given ligand, i.e., {ONO SiPh3 } 2-, the twist angles slightly increase from scandium (4, 52.4 and 55.0
• ) to yttrium (5, 56.5 and 60.4
• ). As indicated by the minimal difference between the twist angles, the structural features of the naphtholate rings in scandium complexes {ONO SitBuMe2 }Sc[N(SiHMe 2 ) 2 ](THF) (4, 52.4 and 55.0
• ) and {OSO SiPh3 }Sc[N(SiHMe 2 ) 2 ](THF) (7, 51.9 and 53.3
• ) are very similar. Yet, as illustrated in Fig. 3 and 4, the pyridine and thiophene linkers coordinate quite differently in those complexes: the thiophene ring is almost perpendicular to the M-S vector (dihedral angle: 7, 88.3
• ; 9, 73.9
• ), while the pyridine ring is only slightly deviated from the M-N vector (dihedral angle: 3, 156.6
• ; 4, 152.8
. Similar features were observed for group 4 metal complexes of bis(phenolate)-donor ligands.
3f
The selective (at least in the solid state) C s binding mode of these bis(naphtholate)-donor ligands with group 3 metals is in line with the C s binding mode of analogous CMe 3 and CEt 3 orthosubstituted bis(phenolate)-donor ligands (donor = pyridine, thiophene, furan) observed by Bercaw et al. in a series of tantalum(V) complexes. 19 On the other hand, it is in contrast with the C 2 or C 1 binding mode 15 of the latter bis(phenolate)-donor ligands 3f and present bis(naphtholate)-donor ligands 11 in five-coordinate dibenzyl titanium(IV), zirconium(IV) and hafnium(IV) complexes. Only for six-coordinate group 4 metal complexes, which adopt a distorted octahedral geometry, those bis(phenolate)-donor and bis(naphtholate)-donor ligands gave rise to a C s binding mode.
3d,e,f,11 These observations indicate that the binding mode of this type of LX 2 ligand is not simply controlled either by the This journal is © The Royal Society of Chemistry 2010 size of the metal center 18 or its oxidation state. The coordination number of the metal center is another obvious parameter, the ligand adapting its binding mode upon the space available in the coordination sphere.
Overall, the M-O and M-Z bond distances in complexes 3-5, 7, and 9 are unexceptional and compare well with those observed in related group 3 metal complexes supported by phenolate-donor type ligands 7,20 or analogous bis(trifluoromethyl)alkoxide-donor type ligands.
21 Variations in M-O and M-Z bond distances within this series of complexes essentially reflect the difference in ionic radius between Sc, Y and La centers. 18 Not enough data are available to allow for a thorough study of the effect of changing the silyl substituent and/or the donor linker. Yet, comparison between 3 and 9 shows shorter (by ca. 0.03-0.07 Å ) M-O(THF) and M-N(SiHMe 2 ) bonds for the bis(naphtholate)thiophene system. This observation indicates a more electrophilic metal center in 9 than in 3, possibly due to the weaker interaction of the metal center with the sulfur compared to the nitrogen donor. Upon attempting to grow single crystals of amide compound 3, small amounts of crystals differently shaped from the main products were isolated. Though the quality of these crystals was always poor (see Table 1 ), X-ray diffraction revealed these crystals to be the corresponding hydroxo complex 10, arising from adventitious hydrolysis (Scheme 4). As illustrated in adopts in the solid state a dimeric structure with m-bridging hydroxy groups. In addition to the latter hydroxy groups, both La centers are coordinated by the tridentate {OZO SiPh3 } 2-ligand and one water molecule. One La center is thus six-coordinate, whereas the second one is seven-coordinate due to the presence of an additional coordinated THF molecule. The La-O bond distances (2.383 (4) 
Preliminary studies on ring-opening polymerization of rac-Lactide and rac-b-butyrolactone
Group 3 metals and lanthanide complexes modified by ancillary ligands have received much attention in recent years for the controlled ring-opening polymerization (ROP) of cyclic esters such as lactide (LA) and, to a much lesser extent, b-butyrolactone (BBL). 6,7,13,17 Activity (mol monomer /mol metal .h), productivity (mol monomer /mol metal ), degree of control/"livingness", and stereoselectivity in the case of chiral monomers, depend crucially on ancillary ligands that define the sterics and electronics around the active metal center. Among the many systems investigated so far, a few of them have shown really valuable performances. This is notably the case of some group 3 metal complexes supported by triand tetradentate bis(phenolate) ligands which have been shown to induce significant heterotacticity and syndiotacticity in the ROP of rac-LA and rac-b-BBL, respectively.
7 We were therefore interested in evaluating the catalytic performances of the new compounds 1-9 that possess a potentially active nucleophilic amido group for initiation of the ROP process and original ligand platforms.
The ability of the {OZO SiR3 }Ln[N(SiHMe 2 ) 2 ](THF) complexes to promote the ROP of rac-LA was first examined (Scheme 5).
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Representative results are summarized in Table 3 . All complexes proved to be active at room temperature, enabling the conversion of 100-500 equiv of rac-LA within a few hours at most. The reactions proceeded significantly faster in toluene than in THF (compare entries 2/3, 4/9, 8/11, 16/17). This observation can probably be accounted for by the competing role of THF vs rac-LA for coordination onto the metal center. All the PLAs formed under those conditions had unimodal, although broadened molecular distributions (M w /M n = 1.32-1.90) and experimental molecular weights (determined by SEC and corrected by a factor of 0.58, due to the use of PS standards) 24,25 quite close to the values calculated on the assumption of the growth of one macromolecular chain per metal. 26 For a given experiment, monitoring showed that the molecular weight increases with conversion in a perfectly linear relationship (entries 4-5, 6-8, 12-13) (Fig. 6) . Also, increasing the rac-LA loading from 100 to 500 equiv led to proportionally higher molecular weights PLAs (at high conversion) (see, e.g., entries 9/11). These data illustrate the overall good degree of control over the polymerization provided by the {OZO SiR3 }Ln[N(SiHMe 2 ) 2 ](THF) systems. Interestingly, we observed that the ROP of 500 equiv of rac-LA could be performed using 5 equiv of iPrOH (vs 3), leading to a PLA with accordingly decreased molecular weight (compare entries 10-13). This experiment corresponds to a so-called "immortal" polymerization in which the added alcohol acts as a transfer agent.
7e,27 Dormant hydroxy-end-capped polymer chains exchange
Scheme 5
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Dalton Trans., 2010, 39, 6739-6752 | 6745 with the active alkoxy-type polymer chain coordinated onto Ln, enabling the growth of more (i.e., 5) than one polymer chain per metal center. The polydispersity, at least similar to that observed using no iPrOH, and the good match between experimental and calculated molecular weights establish that this transfer reaction (exchange between dormant and active polymer chains) proceeds significantly faster than propagation. 
7e,25
Most interestingly, homo-decoupled 1 H NMR spectroscopy showed that some of the PLAs formed with these systems had a significantly heterotactic-enriched microstructure. The probability of racemic linkage (P r ) ranged from 0.50 (atactic) up to 0.93. As we observed with tetradentate bis(phenolato)-lanthanide systems, 7b-e the stereoselectivity strongly depended on the nature of the solvent: almost all the PLAs produced in toluene had an atactic microstructure whereas those obtained in THF were almost always heterotactic. The degree of heterotacticity was also quite different among the series of compounds 1-9, and appears to be affected by the nature of the metal center (Sc, Y, La), the central linker in the ligand framework (pyridine, thiophene), and the ortho-silyl substituent (SiPh 3 , SiMe 2 tBu) as well. The bis(naphtholate)-thiophene framework is less efficient than that based on 2,6-pyridine; one can speculate that the [anticipated] weaker interaction of the soft S (as compared to the harder N) atom induces a larger flexibility of the ligand and, as a result, a less sterically rigid coordination sphere around the active metal center. Within the series of {ONO SiMe2tBu }-Ln complexes 4-6, the tacticity decreases with increasing ionic radius 18 (metal, P r : Sc, 0.93; Y, 0.84; La, 0.50). The same trend was observed with tetradentate bis(phenolato)-lanthanide systems, 7b-e and was proposed to reflect a better contribution of sterically constrained metal centers on the chain-end stereocontrol. 28 The aforementioned "ionic radius/heterotacticity" trend is, however, not observed within the series of {ONO SiPh3 }-Ln complexes 1-3, since the smaller Sc led to a modest P r value of 0.65 whereas the small Y and large La afforded about the same high heterotacticity (P r = 0.88-0.90).
The less reactive rac-BBL could also be polymerized to afford syndiotactic-enriched poly(3-hydroxybutyrate)s (PHBs) (Scheme 6). Representative results are summarized in Table 4 . 
e Experimental M n (uncorrected) and M w /M n values determined by GPC in THF vs. PS standards. f P r is the probability of racemic linkage, as determined by 13 C NMR. g Reaction carried out at 50
• C. h Polymerizations carried out in the presence of 1 equiv of iPrOH vs. Ln.
Scheme 6
At first, it must be noted that compounds 4-6 did not show any activity under the conditions investigated (THF, toluene, 20-50 • C). Apparently, the inertness of this series of complexes seems to arise from the presence of SiMe 2 tBu ortho-substituents, although the exact reason still remains obscure. The {OZO SiPh3 }-Ln compounds 1-3 and 7-8 are active in the ROP of rac-BBL at room temperature, but an increase of the reaction temperature to 50
• C did prove useful in some cases to reduce the reaction time. This was particularly the case for scandium complexes 1 and 7, which are quite sluggish (entries 1, 2, 11). In those cases, the addition of 1 equiv of iPrOH (vs Ln), to generate in situ the corresponding {OZO SiPh3 }Sc-isopropoxide species, 7b-d enabled faster reactions, suggesting a relatively slow initiation with amido precursors (compare entries 1/2). Lanthanum complexes 3 and 9 showed the highest reaction rates. Similarly to the ROP of rac-LA, the ROP of rac-BBL with these systems proceeded faster in toluene than in THF.
Most of the resulting PHBs had experimental molecular weights (determined by SEC, uncorrected) in the range 4.1-28.1 10 3 g mol -1 , which are in good agreement with the theoretical values [calculated assuming the growth of one polymer chain per metal center].
29 Molecular weights larger than those calculated were observed in some cases (entries 3, 5, 7, 12), apparently when low [rac-BBL]/[Ln] ratios were used; exact reasons for these discrepancies remain unclear at this time but one may speculate that the initiation efficiency is low under such conditions. The molecular weight distributions were unimodal and somewhat narrower (M w /M n = 1.12-1.69) than those observed for PLAs, indicative of the controlled character of the polymerizations. Detailed 13 C NMR analysis 7f revealed that some PHBs had a significantly syndiotactic-enriched microstructure, with P r values 7f ranging from 0.48 (i.e., atactic) up to 0.87. As exemplified for complexes 2, 3 and 9, the use of toluene as solvent led always to higher stereoselectivities than with THF; i.e., the opposite trend than that observed for the ROP of rac-LA (vide supra) but a trend consistent with our previous observations in the ROP of rac-BBL using tetradentate bis(phenolate)-Ln systems. 7d,f In line with the results for the ROP of rac-LA, the bis(naphtholate)-thiophene framework {OSO SiPh3 } 2-led to lower stereoselectivities (7-9, P r = 0.55-0.67) than that based on 2,6-pyridine {ONO SiPh3 } 2-, especially the Y and La complexes (2, 3, P r = 076-0.87 and 0.86, respectively). The latter levels of syndiotacticity are just below those we achieved with tetradentate bis(phenolate)-Ln systems (the most stereoselective systems reported to date; P r = up to 0.94), 7d,f and range among the highest reported thus far for the ROP of rac-BBL.
Conclusions
In conclusion, we have readily prepared in high yields a series of scandium, yttrium and lanthanum amido complexes supported by tridentate bis(ortho-silyl-substituted naphtholate)-donor ligands, via the reaction of the corresponding pro-ligand {OZO SiR3 }H 2 and Ln[N(SiHMe 2 ) 2 ] 3 (THF) n precursor. Those complexes all adopt a C s -symmetric ground state structure in the solid state, as observed for compounds 1-3 and 7-9, and in toluene solution as well.
Compounds 1-9 are single-site initiators for the ROP of rac-LA at 20
• C, affording PLAs with relatively narrow polydispersities and molecular weights in good agreement with calculated values. Atactic polymers are formed in toluene but, when carried out in THF, the polymerizations afforded heterotactic-enriched PLAs (P r up to 0.93). Immortal polymerization, with good control over the number and molecular weight of polymer chains, can be performed upon addition of isopropanol as a transfer agent. Compounds 1-3 and 7-9, having o-SiPh 3 substituents on the naphtholate rings, are also active for the ROP of rac-BBL at 20-50
• C, to form syndiotactic-enriched PHBs (P r up to 0.87) when using toluene as the solvent, whereas essentially atactic 
Experimental General considerations
All manipulations were carried out under purified argon using standard Schlenk techniques or in a glove box. Toluene and benzene were freshly distilled under argon from Na/benzophenone and were condensed under vacuum prior to use. Deuterated solvents (>99.5% D, Eurisotop) were freshly distilled or vacuum-transferred from Na/K alloy under argon and degassed prior to use. Pro-ligands {OZO R }H 2 (Z = N; R = SiPh 3 ,
La(N(SiHMe 2 ) 2 ) 3 ·(THF) 2 , 14a and Sc(N(SiHMe 2 ) 2 ) 3 ·(THF) 14a were synthesized according to the reported procedures. rac-LA (Aldrich) was recrystallized from dry methanol and toluene, and sublimed under vacuum at 50
• C. rac-BBL (TCI) was freshly distilled from CaH 2 under argon and degassed thoroughly by freeze-vacuum-thaw cycles.
NMR spectra of complexes were recorded in Teflon TM -valved NMR tubes on Bruker AC-200, AC-300 and AM-500 spectrometers at 20
• C unless otherwise stated. 1 19 F chemical shifts were determined by external reference to an aqueous solution of NaBF 4 . All coupling constants are given in Hertz. Elemental analyses (C, H, N) were performed using a Flash EA1112 CHNS Thermo Electron apparatus and are the average of two independent determinations. Molecular weights of PLAs and PHBs were determined by size exclusion chromatography (SEC) at room temperature in THF on a Polymer Laboratories PL-GPC 50 plus apparatus (PLgel 5 mm MIXED-C 300 ¥ 7.5 mm columns, 1.0 mL min -1 flow rate, RI and Dual angle LS (PL-LS 45/90) detectors). The number average Scheme 7 Numbering scheme of 1,1-bis(naphtholate)-1¢,1¢-pyridine ligands. molecular masses (M n ) and polydispersity index (M w /M n ) of the polymers were calculated with reference to a universal calibration vs. polystyrene standards. M n values of PLAs were corrected with a factor of 0.58 to account for the difference in hydrodynamic volumes of polystyrenes. 24 M n values of PHBs are uncorrected. The microstructure of PLAs was determined by homodecoupling 1 H NMR spectroscopy at 20
• C in CDCl 3 with a Bruker AM-500 spectrometer. The microstructure of PHBs was determined by analysis of the carbonyl region of 13 C NMR spectra recorded at 25
• C in CDCl 3 on a Bruker Avance AM-500 spectrometer. 076 g, 75%) . Crystals of 7 suitable for X-ray diffraction analysis were prepared by prolonged crystallization from a concentrated benzene solution at room temperature.
{OSO

SiPh3 }La[N(SiHMe 2 ) 2 ](THF) (9)
This compound was prepared following the same procedure as that described above for 1, starting from {OSO SiPh3 }H 2 (0.165 g, 0.180 mmol) and La[N(SiHMe 2 ) 2 ] 3 (THF) 2 (0.127 g, 0.180 mmol) in benzene (10 mL). Compound 9 was obtained as a pale yellow microcrystalline powder (0.224 g, 96%). Crystals of 9 suitable for X-ray diffraction analysis were prepared by prolonged crystallization from a benzene solution at room temperature. 1 Crystal structure determination of complexes 3-5, 7, 9 and 10 Suitable crystals for X-ray diffraction analysis of 3-5, 7, 9 and 10 were obtained by crystallization of purified products from concentrated benzene solutions (see the Experimental section and body text). Diffraction data were collected at 100 K using a Bruker APEX CCD diffractometer with graphite-monochromated MoKa radiation (l = 0.71073 Å ). A combination of w and f scans was carried out to obtain at least a unique data set. The crystal structures were solved by direct methods using the SIR97 program, 30 remaining atoms were located from difference Fourier synthesis followed by full-matrix least-squares refinement based on F 2 (programs SHELXS-97 and SHELXL-97) 31 with the aid of the WINGX program. 32 Many hydrogen atoms could be found from the Fourier difference analysis. Carbon-and oxygen-bound hydrogen atoms were placed at calculated positions and forced to ride on the attached atom. The hydrogen atom contributions were calculated but not refined. All non-hydrogen atoms were refined with anisotropic displacement parameters. The locations of the largest peaks in the final difference Fourier map calculation as well as the magnitude of the residual electron densities were of no chemical significance. In 4 and 5, one tBu group and one Si(2)-Me group were found to be disordered and accordingly modelled. Crystals of 10 were found to contain lattice disordered solvent molecules (benzene), all of which could not be satisfactorily modelled and were removed using the SQUEEZE procedure 33 implemented in the PLATON package. 34 Crystal data and details of data collection and structure refinement for the different compounds are given in Table 1 . Crystallographic data are also available as cif files (see the ESI †).
Typical procedure for rac-LA and rac-BBL polymerization
In a glovebox, a Schlenk flask was charged with a solution of complex 1 (7.0 mg, 5.8 mmol) in THF or toluene (0.20-0.60 mL). To this solution, the monomer (0.58 mmol, 100 equiv vs. La; rac-LA: 82.6 mg, rac-BBL: 49.3 mg) was rapidly added under vigorous stirring at 20
• C. Small aliquots of the reaction mixture were periodically sampled with pipette for determining the conversion by 1 H NMR spectrometry. After the desired time, the reaction was quenched by adding acidic methanol (ca. 1 mL of a 1.2M HCl solution in CH 3 OH) and the polymer was precipitated with excess methanol (ca. 3 mL). The supernatant solution was removed with pipette and the polymer was dried under vacuum to constant weight.
